Conditional signaling by Toll-like receptor 4.
Signaling through Toll-like receptor 4 (TLR4) is thought to initiate innate and adaptive immune responses. Signaling of TLR4 is usually studied using isolated cells, which are activated by sub-nanomolar concentrations of lipopolysaccharide (LPS). However, in normal tissues, cells bearing TLR4 reside in microenvironments containing large amounts of endogenous substances that can stimulate the receptor. We developed an in vitro model system using the human cell line HEK 293 and an in vivo model using mice that have normal or that lack TLR4 receptors to study how TLR4 functions in such microenvironments. Here we report that signaling through TLR4 is strongly inhibited by intact extracellular matrix and that inhibition is abrogated and endogenous agonist(s) are liberated when the matrix is degraded. Thus, release from inhibition rather than direct stimulation by agonists such as LPS is the critical first event by which TLR4 initiates immune responses.